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PURPOSE: To improve a decorating effect and an effect to prevent 
forgery. 

CONSTITUTION: This display is produced by arranging plural cells 2 
comprising minute diffraction gratings as pixels on the surface of a planer 
substrate 1, or by arranging plural cells 2 comprising minute diffraction 
gratings as pixels and/or information recording units on the surface of a 
planer substrate 1 . In each cell 2, the plane where the diffraction grating 
is formed is inclined by a desired angle from the substrate surface. 




httn-//wi/\A/\A/1Q inrll innit crn in/PA1 /r**ci iH-/rl*>tail/main/wA A ArTaHl IcrH A4n79r^QZinRD1 l^+m 



? s pn-jp 7239408 

S10 1 PN^JP 7239408 



? t/35 

Dialog eLink: Order File History 
10/35/1 

D I ALOG (R) F i I e 345 : I npadoc/Fatn. & Lege I Stat 
(c) 2008 EPO. All rights reserved. 
53203396 Family ID: 23203397 
<No. of Patents: 2> <No. of Countries: 1> 

Patent Basic (No. K 1 nd. Date) : JP 7239408 A 19950912 



DISPLAY HAVING DIFFRACTION GRATING PATTERN (English) 

Patent Assignee: TOPPAN PRINTING CO LTD 
Author (Inventor): TODA TOSHITAKA 

Patent Fami ly: 

Patent No Kd Date App I i c No 

JP 7239408 A 19950912 JP 199430368 

JP 3392500 B2 20030331 JP 199430368 
Pr i or i ty Data (No, K i nd. Date) : 

JP 199430368 A 19940228 

JAPAN (JP) ******* 
JAPAN (JP) PATENT (S): 
Patent (No, Kind, Date): JP 7239408 A 19950912 

D I SPLAY HAV I N6 D I FFRACT I ON GRAT I NG PATTERN (Eng I i sh) 
Patent Assignee: TOPPAN PRINTING CO LTD 
Author (Inventor): TODA TOSHITAKA 
Priority (No, Kind, Date) : JP 199430368 A 19940228 
Applic (No, Kind. Date): JP 199430368 A 19940228 
IPC + Level Value Position Status Version Action Source Office 
V. 6 main: G02B-005/18 

V. 8 adv : G02B-0005/18 A I F R 20060101 20051220 M JP 
V. 8 core: G02B-0005/18 C I F R 20060101 20051220 M JP 

Date of Availability: 19950912 Unexamined printed without grant 

Language of Document: Japanese 

Update Week: Backfile (First Week Added: 199543) 

Patent (No. Kind. Date): JP 3392500 B2 20030331 
(No title aval table) 
Priority (No. Kind. Date) : JP 199430368 A 19940228 
Applic (No, Kind. Date): JP 199430368 A 19940228 
IPC + Level Value Position Status Version Action Source Office 
V. 7 main: G02B-005/18 

v. 8 adv : 602B-0005/18 A I F R 20060101 20051220 M JP 
V. 8 core: G02B-0005/18 C I F R 20060101 20051220 M JP 
Date of Availability: 20030331 Printed with grant 



Kd Date Wk Added 
A 19940228 199543 (B) 
A 19940228 200317 



Language of Document: Japanese 

Update Week: Backfile (First Week Added: 200317) 



JP,07-239408,A [CLAIMS] 



1/1 V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a display formed by allocating in the surface of a planate substrate as a pixel two or 
more cells which consist of a very small diffraction grating, A display which has a diffraction 
grating pattern characterized by making it make a forming face of a diffraction grating incline at 
arbitrary angles from the surface of said substrate for said every cell. 

[Claim 2]In a display which has said diffraction grating pattern according to claim L Based on the 
1st source data for producing a display body, an angle of an inclination of a forming face of a 
diffraction grating of each of said cell is set up, A display which has a diffraction grating pattern 
characterized by setting up the direction of a lattice spacing of said diffraction grating, and/or a 
diffraction grating within a diffraction grating forming face based on the 2nd source data for 
producing a display body. 

[Claim 3]In a display which has said diffraction grating pattern according to claim 2, A display 
which has a diffraction grating pattern characterized by setting up the direction of a lattice 
spacing of said diffraction grating, and/or a diffraction grating within a diffraction grating forming 
face so that an angle of an inclination of a forming face of a diffraction grating of each of said 
cell may be compensated. 

[Claim 4]A display which has a diffraction grating pattern, wherein the direction of an inclination 
of a forming face of a diffraction grating of each of said cell is one direction in a display which 
has said diffraction grating pattern according to any one of claims 1 to 3. 

[Claim 5]A display which has a diffraction grating pattern, wherein the direction of an inclination 
of a forming face of a diffraction grating of each of said cell is a 2-way in a display which has 
said diffi^action grating pattern according to any one of claims 1 to 3. 

[Claim 6]In a display formed by allocating in the surface of a planate substrate two or more cells 
which consist of a very small diffraction grating as a pixel and/or an information storage unit. 
Based on the 1st source data for recording information, an angle of an inclination of a forming 
face of a diffraction grating of each of said cell is set up, A display which has a diffraction grating 
pattern characterized by setting up the direction of a lattice spacing of said diffraction grating, 
and/or a diffraction grating within a diffraction grating forming face based on the 2nd source 
data for producing a display body. 

[Claim 7]In a display formed by allocating in the surface of a planate substrate two or more cells 
which consist of a very small diffraction grating as a pixel and/or an information storage unit, 
Based on the 1st source data for producing a display body, an angle of an inclination of a forming 
face of a diffraction grating of each of said cell is set up, A display which has a diffraction grating 
pattern characterized by setting up the direction of a lattice spacing of said diffraction grating, 
and/or a diffraction grating within diffraction grating face formation based on the 2nd source 
data for recording information. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In this invention, two or more cells which consist of a very small 
diffraction grating are allocated in the surface of a planate substrate. 

Therefore, it is related with the display which has the diffraction grating pattern which is applied 
to the display formed, especially heightened the ornament effect and the forgery prevention 
effect. 

[0002] 

[Description of the Prior Art]From the former, many displays on which the diffraction grating 
pattern was formed in the surface of a planate substrate by arranging two or more minute cells 
which consist of diffraction gratings have been used. Methods of producing the display which has 
this kind of diffraction grating pattern include a method which is indicated by "JP,60-156004,A", 
for example. This method changes that pitch, a direction, and light intensity, and exposes the 
minute interference fringe (it is hereafter considered as a diffraction grating) by 2 light-flux 
interference one after another to a photographic sensitive film. 

[0003]On the other hand, these days, for example using electronic beam exposure equipment, by 
and computer control. The method of producing the display on which the diffraction grating 
pattern of a certain pattern was formed has been proposed by this invention person by moving 
the X-Y stage in which the planate substrate was laid, and arranging two or more minute cells 
which consist of diffraction gratings on the surface of a substrate. The method is indicated by 
the "U.S. patent application serial number No. 276,469" filed on November 25, 1988. 
[0004]By the way. the display which has such a diffraction grating pattern puts in order as a 
pixel the cell which becomes a planate substrate from a diffraction grating. And this kind of 
display is easily producible optically using micro-processing capability, such as an electron beam, 
using the coherence of a laser beam. 

[0005] However, in such a display. Although forgery is difficult and the ornament effect (visibility) 
is also higher than the usual rainbow hologram etc., as latest trend, the exposing method by a 
laser beam, etc. take for becoming common, and become that it is easy to be forged, for 
example, namely, a forgery prevention effect (security nature) is becoming low. 
[0006] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the display which has the 
conventional diffraction grating pattern, there was a problem that a forgery prevention effect was 
low. 

[0007]This invention was accomplished in order to cancel the above problems, and it aims to let 
the ornament effect provide the display which has a high diffraction grating pattern of a forgery 
prevention effect highly. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, by invention 
concerning claim 1, first. He is trying to make a forming face of a diffraction grating incline at 
arbitrary angles from the surface of a substrate for every cell in a display formed by allocating in 
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the surface of a planate substrate as a pixel two or more cells which consist of a very small 
diffraction grating. 

[0009]Here based on the 1st source data for producing especially a display body. He sets up an 
angle of an inclination of a forming face of a diffraction grating of each cell, and is trying to set 
up the direction of a lattice spacing of a diffraction grating, and/or a diffraction grating within a 
diffraction grating forming face based on the 2nd source data for producing a display body. 
[0010]In this case, he is trying to set up the direction of a lattice spacing of a diffraction grating, 
and/or a diffraction grating within a diffraction grating forming face compensate an angle of an 
inclination of a forming face of a diffraction grating of each cell especially. 
[001 1]The direction of an inclination of a forming face of a diffraction grating of each cell is 
considering it as one direction or a 2-way especially. 

[0012]In a display formed by on the other hand allocating in the surface of a planate substrate 
two or more cells which consist of a very small diffraction grating as a pixel and/or an 
information storage unit by invention concerning claim 6, Based on the 1st source data for 
recording information, he sets up an angle of an inclination of a forming face of a diffraction 
grating of each cell, and is trying to set up the direction of a lattice spacing of a diffraction 
grating, and/or a diffraction grating within a diffraction grating forming face based on the 2nd 
source data for producing a display body. 

[0013]In a display formed by allocating in the surface of a planate substrate two or more cells 
which consist of a very small diffraction grating as a pixel and/or an information storage unit in 
an invention concerning claim 7, Based on the 1st source data for producing a display body, he 
sets up an angle of an inclination of a forming face of a diffraction grating of each cell, and is 
trying to set up the direction of a lattice spacing of a diffraction grating, and/or a diffraction 
grating within diffraction grating face formation based on the 2nd source data for recording 
information. 
[0014] 

[Function]Therefore, in the display which has a diffraction grating pattern of the invention 
concerning claim 1 first. Since the angle of inclination of a diffraction grating forming face can be 
set up independently of the angle and lattice spacing of a diffraction grating for every cell by 
setting the angle of inclination of the field in which the diffraction grating was formed as arbitrary 
angles for every cell using the cell which consists of a diffraction grating minute as a pixel, The 
display of the picture by the diffracted light and the display of the picture by catoptric light can 
be performed independently. 

[0015]-izing of the display of the picture by the diffracted light can be carried out [ efficient ] by 
using the primary [ +] diffracted light as the diffracted light especially. 
[001 6]Thereby, the ornament effect as a display is heightened. 

[0017]By having the structure of a micro diffraction grating and a comparatively macroscopic 
inclination, it is very difficult to imitate, and even if it uses an optical duplicating method, it is 
impossible to reproduce both structures. And the picture displayed by the diffraction grating and 
the picture displayed by the inclination for every cell can also be dealt with which of visual 
inspection and machinery reading, and truth can be judged correctly easily. 
[0018]Thereby, the forgery prevention effect as a display is heightened. 

[0019]It can respond to simple production by forming a diffraction grating and an inclination in 
the same field using duplicate art, such as embossing. 

[0020]In the display which, on the other hand, has a diffraction grating pattern of the invention 
concerning claim 6 and claim 7, By setting the angle of inclination of the field in which the 
diffraction grating was formed as arbitrary angles for every cell using the cell which consists of a 
diffraction grating minute as a pixel and/or an information storage unit, Since the angle of 
inclination of a diffraction grating forming face can be set up independently of the angle and 
lattice spacing of a diffraction grating for every cell, the forgery prevention effect as a display is 
heightened further. 
[0021] 

[Example]. [ whether in this invention, two or more cells which consist of a very small diffraction 
grating are allocated in the surface of a planate substrate as a pixel, and ] Or in the display 
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formed by allocating in the surface of a planate substrate two or more cells which consist of a 
very small diffraction grating as a pixel and/or an information storage unit. By giving an 
inclination which is different in a diffraction grating forming face for every cell, the ornament 
effect realizes the display which has a high diffraction grating pattern of a forgery prevention 
effect highly. 

[0022]Hereafter, one example of this invention based on the above views is described in detail 
with reference to drawings. 

[0023] Drawing 1 is a perspective view showing the example of composition of the display which 
has a diffraction grating pattern by this invention. 

[0024]Namely, the display which has a diffraction grating pattern of this example, As shown in 
drawing 1 , in the display formed by allocating in the surface of the planate substrate 1 as a pixel 
two or more cells 2 which consist of a very small diffraction grating, the reflection type display is 
constituted by making the forming face of a diffraction grating incline at arbitrary angles every 
cell 2. 

[0025]In this case, according to the source data to display, i.e., the source data for producing a 
display body, the picture is recorded by setting up appropriately the lattice spacing of the 
diffraction grating of each cell 2, the direction of a lattice, and the angle of inclination of a 
diffraction grating forming face which are pixels. 

[0026]Next, in the display which has a diffraction grating pattern of this example constituted as 
mentioned above, if it thinks now paying attention to a lengthwise direction (y direction), the cell 
which consists of a diffraction grating which is a pixel will function, as shown in drawing 2 . 
Drawing 2 shows the example in the case of using a surface relief type diffraction grating as a 
diffraction grating. In drawing 1 and drawing 2 , the angle toward which a diffraction grating 
inclines to the y-axis is illustrating the inclination of a diffraction grating forming face about the 
case of only theta. 

[0027]That is. in a display, the picture which the inclination of a diffraction grating forming face is 
equivalent to controlling the emission direction of catoptric light, and is reproduced by catoptric 
light can be observed only from the direction depending on the angle of inclination (observer B). 
Therefore, two or more kinds of angles of inclination are prepared, and it enables two or more 
kinds of pictures expressed as a pixel to observe the cell 2 with each angle of inclination only 
from each direction depending on the angle of inclination. 

[0028]On the other hand, the picture which the lattice spacing of a diffraction grating and the 
direction of a lattice are equivalent to controlling the emission direction of the diffracted light, 
and is reproduced by the diffraction grating can be observed only from the direction depending 
on these (observer A). In the case of a diffraction grating, the color (wavelength of light) 
observed is also controllable by the direction of a lattice spacing or a lattice. 
[0029]When the diffraction grating is formed above in the direction vertical to the y-axis, the 
relation of diffraction by a diffraction grating can be expressed with the following formulas. 
[0030]m lambda=d ^ (sinalpha^-sinbetay) 

Here, the angle (y ingredient) of incident light [ as opposed to / m / lambda / the degree (usually 
+1) of the diffracted light and / as opposed to / in the wavelength of light and d^ / y ingredient 

of the lattice spacing of a diffraction grating / a diffraction grating in alphay ] and betay are the 

angles (y ingredient) of the diffracted light. Here, a clockwise angle shall be taken from the 
normal (dashed line of drawing 2 ) of a diffraction grating to +. and a counter clockwise angle shall 
be taken to 

[0031]And if the incident light of the wavelength lambda enters into the cell 2 of the angle theta 
of a diffraction grating by incidence angle alphay based on the above-mentioned formula, angle- 

of-diffraction betay will change with lattice spacing dy, and it will be determined from which 

position to be observable by angle-of-diffraction betay, an angle, and theta. 

[0032]About catoptric light, an observable direction is decided by the angle of reflection gamma 
(gamma=-alpha) and the angle of inclination theta of a diffraction grating forming face. 
[0033]In the display which has a diffraction grating pattern of this example, the angle of 
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inclination of the field in which the diffraction grating was formed is set up every cell 2 using the 
cell 2 which consists of a diffraction grating minute as a pixel to have mentioned above. 
[0034]Therefore, following various effects are acquired. 

[0035](a) Since the angle of inclination of a diffraction grating forming face can be set up 
independently of the angle and lattice spacing of a diffraction grating every cell 2, it becomes 
possible to perform independently the display of the picture by the diffracted light and the 
display of the picture by catoptric light or the transmitted light. 

[0036]It becomes possible by using the primary [ +] diffracted light as the diffracted light 

especially to make the display of the picture by the diffracted light efficient. 

[0037]Thereby, the ornament effect as a display can be heightened. 

[0038](b) Since it has the structure of a micro diffraction grating and a comparatively 

macroscopic inclination, it is very difficult to imitate, and even if it uses an optical duplicating 

method, it is impossible to reproduce both structures. And the picture displayed by the 

diffraction grating and the picture displayed by the inclination for every cell 2 can also be dealt 

with which of visual inspection and machinery reading, and truth can be judged correctly easily. 

[0039] Thereby, the forgery prevention effect as a display is heightened. 

[0040](c) Since the diffraction grating and the inclination are formed in the same field, it is 

possible to deal with simple production using duplicate art. such as embossing. 

[0041]This invention is not limited to the above-mentioned example, and even if it performs it as 

follows, it can be carried out similarly. 

[0042](a) Although the above-mentioned example explained the case where the diffraction 
grating was formed in the direction mainly vertical to the y-axis, the direction not only of this but 
a lattice can be arbitrarily set up according to the source data for displaying a picture. 
[0043](b) Although the above-mentioned example explained the case where a diffraction grating 
forming face inclined to the y-axis, it may be made to set up the angle toward which a diffraction 
grating forming face inclines not only to this but to a x-y flat surface. 

[0044](c) Although the above-mentioned example explained the case where the lattice spacing 
of the diffraction grating of each cell, the direction of a lattice, and the angle of inclination of a 
diffraction grating forming face which are pixels were set up appropriately, according to the 
source data for producing a display body. In this case, it may be made to set up the direction of 
the lattice spacing of a diffraction grating, and/or the diffraction grating within a diffraction 
grating forming face compensate the angle of the inclination of the forming face of the diffraction 
grating of each cell. 

[0045]This becomes possible to heighten the ornament effect and a forgery prevention effect 
further. 

[0046](d) Although the above-mentioned example explained the case where the lattice spacing 
of the diffraction grating of each cell, the direction of a lattice, and the angle of inclination of a 
diffraction grating forming face which are pixels were set up appropriately, according to the 
source data for producing a display body. Based on the 1st source data for recording not only 
this but information, the angle of the inclination of the forming face of the diffraction grating of 
each cell is set up, It may be made to set up the direction of the lattice spacing of a diffraction 
grating, and/or the diffraction grating within a diffraction grating forming face based on the 2nd 
source data for producing a display body. 

[0047]This becomes possible to heighten a forgery prevention effect further. 
[0048](e) Although the above-mentioned example explained the case where the lattice spacing 
of the diffraction grating of each cell, the direction of a lattice, and the angle of inclination of a 
diffraction grating forming face which are pixels were set up appropriately, according to the 
source data for producing a display body, Based on the 1st source data for producing not only 
this but a display body. The angle of the inclination of the forming face of the diffraction grating 
of each cell is set up, and it may be made to set up the direction of the lattice spacing of a 
diffraction grating, and/or the diffraction grating within diffraction grating face formation based 
on the 2nd source data for recording information. 

[0049]This becomes possible to heighten a forgery prevention effect further. 

[0050](f) Although the above-mentioned example explained the case where the direction of the 
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inclination of the forming face of the diffraction grating of each cell was one direction, the 
direction of the inclination of the forming face of the diffraction grating of not only this but each 
cell may be made to consider it as a 2-way. 

[0051]This becomes possible to heighten the ornament effect and a forgery prevention effect 
further. 

[0052](g) Although the above-mentioned example explained the case where a surface relief type 
diffraction grating was used as a diffraction grating, it may be made to use what type of 
diffraction grating not only regardless of this but regardless of a phase type and an amplitude 
type. 
[0053] 

[Effect of the Invention]. [ whether as explained above, in this invention, two or more cells which 
consist of a very small diffraction grating are allocated in the surface of a planate substrate as a 
pixel, and ] Or he is trying to make the forming face of a diffraction grating incline at arbitrary 
angles from the surface of a substrate for every cell in the display formed by allocating in the 
surface of a planate substrate two or more cells which consist of a very small diffraction grating 
as a pixel and/or an information storage unit. 

Therefore, the display on which the ornament effect has a high diffraction grating pattern of a 
forgery prevention effect highly can be provided. 



[Translation done.] 
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[0 0 3 7] cnfcj;^. x^T.T'WiitTC^Iflia 

[0 0 3 8] (b) ^^X2ts.mm^t\mm'^'>nf^ 
mmwm^MLxy.^^tzisb. m&'t^z.ttm^bxm 

mxh D , %m'iis.mmi5'Am\^^x mismmm^ 

[0 0 3 9] c:ti{c<fcD. xV7.:/Wi:tT^)^3SK 
[0 0 4 0] (c) |pl-ffi(c[5ltJf^g?<!;M$4*ffMLT 

[0 0 4 1] i^. *^^{i±l2^SIE0iJfi:^^?nst® 

So 

[004 2] ( a .) ±1 Bll5lf !|-?;-{*. ±{C y mimU^J: 

i2mcm^^'?-t>^Bi^-^nx\,^:^^\c-o\^xmmLtz 

^r- {c t;^ TffiSfc^^-r set Riig-e „ 
[0 0 4 3] c b ) ±tmmmx'its ymicfi Lx^tn 
m^mmstm^t^m^ic-ox/^xmm LtctK c tuc 
m^-f. x-y vmicMLxmm'Fmimtimmt^ 

[00 4 4] ( c ) ±mmmmxit. rv x 

^r^mT^rcisb07zf—$iicU^X. m^X'^^^-iifl 

mm ^m^i!:m^t^m^ic'D\,^xtm l rzti\ c © 

[0 0 4 5] cnfcj;^. ^ifiija^. %e>mc{s}aK± 

[0 0 4 6] (d) ±mmmmxHi. rVxT^w^f* 
^imt^rzibcD7i7-'~:^icu-ox. mmx^^^'iiji 

mmn^mmim^t^^^ic-o\,^xtmLtcti\ zn 
fcpi^f , mmmmt^tcibom i ©fcx-^'fca-^ 

rVx:/W*{*^ftiy-r^fci6©^2 07tT-^ 
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[00 5 03 if) .tmmBtm. m)\^^mm'^ 
[00 5 1] ctiicii^^ mmmm. %^>x^it.ikmit 
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[0 0 5 3] 

^ t bxmmM$mr^^'. iv l < iimm>mmB. 
mmmMt t T««®t ^ c & ^ ^ mmti 
m^m^^mf^mmmn&xm^mj^ ^ ?c hx 



